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DETAILED ACTION 

Continued Examination Under 37 CFR 1.114 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1.17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.1 14, and the fee set forth in 37 CFR 1.17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.1 14. Applicant's submission filed on 07/03/2009 has been entered. 

Drawings 

2. Figure 2 should be designated by a legend such as --Prior Art- because only that which is 
old is illustrated. See MPEP § 608.02(g). Fig. 2 was labeled "Prior Art" in the drawings filed on 
12/22/2008 but "Prior Art" was removed in recent drawings filed on 07/03/2009. Corrected 
drawings in compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled "Replacement 
Sheet" in the page header (as per 37 CFR 1 .84(c)) so as not to obstruct any portion of the 
drawing figures. If the changes are not accepted by the examiner, the applicant will be notified 
and informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

3. The drawings are objected to because Fig. 6 on page 5 seems to be actually Fig. 5. 
Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing sheet should 
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include all of the figures appearing on the immediate prior version of the sheet, even if only one 
figure is being amended. The figure or figure number of an amended drawing should not be 
labeled as "amended." If a drawing figure is to be canceled, the appropriate figure must be 
removed from the replacement sheet, and where necessary, the remaining figures must be 
renumbered and appropriate changes made to the brief description of the several views of the 
drawings for consistency. Additional replacement sheets may be necessary to show the 
renumbering of the remaining figures. Each drawing sheet submitted after the filing date of an 
application must be labeled in the top margin as either "Replacement Sheet" or "New Sheet" 
pursuant to 37 CFR 1.121(d). If the changes arc not accepted by the examiner, the applicant will 
be notified and informed of any required corrective action in the next Office action. The 
objection to the drawings will not be held in abeyance. 



Claim Rejections - 35 USC § 112 

4. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of making 
and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the art to which it 
pertains, or with which it is most nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

5. Claims 11 and 16 are rejected under 35 U.S.C. 1 12, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which was not 
described in the specification in such a way as to reasonably convey to one skilled in the relevant 
art that the inventor(s), at the time the application was filed, had possession of the claimed 



invention. 
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6. Claim 1 1 recites "the light-emitting layer has a uniform composition across its thickness" 
in the first two lines of the claim which lacks the support in the original disclosure. The original 
disclosure does not discuss the uniform composition at all. 

7. Claim 16 recites "the ambipolar light-emitting layer includes no quantum well and 
associated barriers" which lacks the support in the original disclosure. The original disclosure 
does not discuss the quantum well at all. 

8. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

9. Claims 1-2, 4-9 and 11-18 are rejected under 35 U.S.C. 1 12, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 

10. Claim 1 recites the limitation "the light-emitting layer" in 4 th line of the claim. There is 
insufficient antecedent basis for this limitation in the claim. 

1 1 . Claim 1 3 recites the limitation "an ambipolar light-emitting layer continuously extending 
from the n-electrode to the p-electrode, consisting of in the 4 th and 5 th lines of the claim. It is 
unclear which limitation "consisting of refers to "an ambipolar light-emitting layer" or "the p- 
electrode". 

12. Claim 13 recites the limitation "an ambipolar semiconductor material" in the 4 th line of 
the claim and "a first ambipolar semiconductor material" in the 7th and 8th lines of the claim. It 
is unclear whether these two limitations refer to the same material or different material (ie. 1st the 
"first ambipolar semiconductor material" referring to the same layer as "an ambipolar 
semiconductor material". 
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13. The term "essentially" in claim 17 is a relative term which renders the claim indefinite. 
The term "essentially" is not defined by the claim, the specification does not provide a standard 
for ascertaining the requisite degree, and one of ordinary skill in the art would not be reasonably 
apprised of the scope of the invention. The limitation "the light-emitting layer consists 
essentially of the ambipolar inorganic semiconductor material" has been rendered indefinite by 
the use of the term "essentially". 

14. Claim 18 recites "a conduction band edge energy" in the 1 1th line of the claim, while a 
reference energy level is not defined. The energy level of the conduction band edge is only 
meaningful when a reference energy level, i.e. 0 energy level is defined. Without defining the 
reference energy level, the conduction band edge energy is ambiguous. Applicant is advised to 
specify the reference energy level or use a term that already has the reference level defined, e.g. 
electron affinity. 

15. Claims 2, 4-9, 1 1-12, and 14-16 are rejected because they depend on the rejected claims 1 
and 13. 

Claim Rejections - 35 USC §102 

16. The following is a quotation of the appropriate paragraphs of 35 U.S. C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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17. Claims 1-2, 4-9 and 11-18 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Kawazu et al. (US 5,539,239 A) as can be understood since claims 1-2, 4-9, and 11-18 have 
been rejected under 35 U.S.C. 1 12. 

18. Regarding claim 1, Kawazu et al. teach a light-emitting diode (semiconductor light 
emitting element; Abstract) characterized by comprising: an electron injecting electrode, that is, 
an n-electrode (n type ZnSe cladding layer 5; Fig. 1, col. 7 lines 13-14); a hole injecting 
electrode, that is, a p-electrode (p type ZnSe cladding layer 3; Fig. 1, col. 7 line 8); and an 
inorganic light-emitting layer (undoped ZnSe active layer 4; Fig. 1, col. 7 lines 11-12) wherein 
the light-emitting layer (4) (1) formed of an ambipolar inorganic material (ZnSe which is 
ambipolar that can transport electrons and holes), (2) is disposed between the n-electrode (5) and 
the p-electrode (3) so as to respectively contact the n-electrode and the p-electrode (5 and 3) in a 
non-barrier junction manner (5, 4, 3 form a p-i-n diode which is considered in a non-barrier 
junction manner as the diode conducts in the forward biased condition) such that the ambipolar 
inorganic material (undoped ZnSe) conducts both electrons injected from the n-electrode (5) and 
holes injected from the p-electrode (3; conducting both electrons and holes is an intrinsic 
property of undoped ZnSe), and (3) has a thickness in a rage of 10 nm or more and 10 um or 
less (10 nm; col. 7 lines 1 1-12), wherein the ambipolar inorganic semiconductor material (4) is 
selected from the group consisting of (a) a group II- VI compound and (b) Zn and at least one 
element selected from the group consisting of S, Se and Te (i.e. Zn and Se). 

19. Regarding claim 2, Kawazu et al. also teach the light-emitting diode according to claim 
1, characterized in that the inorganic light-emitting layer (4) consists of a semiconducting 
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material (undoped ZnSe) having a dopant concentration of 0.1% or less in atomic ratio (zero as it 
is undoped). 

20. Regarding claim 4, Kawazu et al. also teach the light-emitting diode according to claims 
1 or 2, characterized in that the n-electrode (5) includes a layer (5) comprising an n-type 
inorganic semiconductor material (n-type ZnSe; col. 7 lines 13-14) comprising an n-type dopant 
(CI; col. 7 line 15) and the ambipolar inorganic semiconductor material (ZnSe is ambipolar 
which can transport electrons and holes). 

21. Regarding claim 5, Kawazu et al. also teach the light-emitting diode according to any 
claims 1 or 2, characterized in that the p-clectrode (3) includes a layer (3) comprising a p-type 
inorganic semiconductor material (p type ZnSe; col. 7 line 8) comprising a p-type dopant (N; col. 
7 line 10) and the ambipolar inorganic semiconductor material (ZnSe is ambipolar which can 
transport electrons and holes). 

22. Regarding claim 6, Kawazu et al. also teach the light-emitting diode according to claims 
1 or 2, characterized in that the n-electrode (5) includes a first layer (5) comprising an n-type 
inorganic semiconductor material (n-type ZnSe; col. 7 lines 13-14) comprising an n-type dopant 
(CI; col. 7 line 15) and the ambipolar inorganic semiconductor material (ZnSe is ambipolar 
which can transport electrons and holes), and the p-electrode (3) includes a second layer (3) 
comprising a p-type inorganic semiconductor material (p type ZnSe; col. 7 line 8) comprising a 
p-type dopant (N; col. 7 line 10) and the ambipolar inorganic semiconductor material (ZnSe is 
ambipolar which can transport electrons and holes). 

23. Regarding claim 7, Kawazu et al. also teach the light-emitting diode according to claims 
1 or 2, characterized in that a material (ZnSe) of a portion contacting the light-emitting layer (4) 
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in at least one of the n-electrode (5) and the p-electrode (3) is formed by use of a material (ZnSe) 
substantially different from the material of the light-emitting layer (CdZnSe of the CdZnSe-ZnSe 
multi-quantum well layer 21; Fig. 6, col. 2 lines 42-43) 

24. Regarding claim 8, Kawazu et al. also teach the light-emitting diode according to claims 
1 or 2, characterized in that the ambipolar inorganic semiconductor material (4) is formed on a 
crystalline substrate or a glass substrate (GaAs substrate 1; Fig. 1, col. 7 line 4), and the n- 
electrode (5) and the p-electrode (3) are formed on opposing sides of the ambipolar inorganic 
semiconductor material (4) wherein the n-electrode (5) and the p-electrode (3) do not contact 
each other (see Fig. 1). 

25. Regarding claim 9, Kawazu et al. also teach the light-emitting diode according to claims 
1 or 2, characterized in that a first one of the n-electrode (5) and the p-electrode (3) is formed on 
a crystalline substrate or a glass substrate (GaAs substrate 1; Fig. 1, col. 7 line 4), and the 
ambipolar inorganic semiconductor material (4) is stacked thereon (4 is stacked on 1), and a 
second one of the p-electrode (5) and the n-electrode (3) is stacked thereon (5 and 3 are stacked 
on 1). 

26. Regarding claim 11, Kawazu et al. also teach the light emitting diode according to claim 
1, wherein the light-emitting layer (4) has a uniform composition across its thickness (implied as 
a single piece of ZnSe). 

27. Regarding claim 12, Kawazu et al. also teach the light emitting diode according to claim 
1, wherein only one such light-emitting layer (4) is formed between the p-electrode (3) and the n- 
electrode (5). 
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28. Regarding claim 13, Kawazu et al. also teach a light-emitting diode (semiconductor light 
emitting element; Abstract), comprising: an electron injecting n-electrode (n type ZnSe cladding 
layer 5; Fig. 1, col. 7 lines 13-14); a hole injecting p-electrode (p type ZnSe cladding layer 3; 
Fig. 1, col. 7 line 8); an ambipolar light-emitting layer (undoped ZnSe active layer 4; Fig. 1, col. 
7 lines 11-12) continuously extending from the n-electrode (5) to the p- electrode (3; see Fig. 1), 
consisting of an ambipolar semiconducting material (undoped ZnSe, an ambipolar material 
which can transport electrons and holes; col. 7 lines 11-12) which conducts both electrons 
injected by the n-electrode (5) and holes injected by the p-electrode (3; conducting both electrons 
and holes is an intrinsic property of undoped ZnSe), having a thickness in a range of greater than 
10 nm and no more than 100 nm (10 nm; col. 7 lines 11-12), and comprising a first ambipolar 
semiconductor material (ZnSe) selected form the group consisting of (a) a group II-VI compound 
and (b) Zn and at least one element selected from the group consisting of S, Se and Te (i.e. 
ZnSe). 

29. Regarding claim 14, Kawazu et al. also teach the light-emitting diode of claim 13, 
wherein the ambipolar light-emitting layer (4) consists of the first ambipolar semiconductor 
material (ZnSe; col. 7 lines 11-12). 

30. Regarding claim 15, Kawazu et al. also teach the light-emitting diode of claim 13, 
wherein the first ambipolar semiconductor material (ZnSe) is Zn and at least one element 
selected from the group consisting of S, Se and Te (i.e. Se). 

3 1 . Regarding claim 16, Kawazu et al. also teach the light-emitting diode of claim 13, 
wherein the ambipolar light-emitting layer (4) includes no quantum well and associated barriers 
(col. 7 lines 11-12). 
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32. Regarding claim 17, Kawazu et al. also teach the light-emitting diode according to claim 
1, wherein the light-emitting layer (4) consists essentially of the ambipolar inorganic 
semiconductor material (ZnSe; col. 7 lines 11-12). 

33. Regarding claim 18, Kawazu et al. teach a light-emitting diode (semiconductor light 
emitting element; Abstract) characterized by comprising: an electron injecting electrode, that is, 
an n-electrode (n type ZnSe cladding layer 5; Fig. 1, col. 7 lines 13-14); a hole injecting 
electrode, that is, a p-electrode (p type ZnSe cladding layer 3; Fig. 1, col. 7 line 8); and an 
inorganic light-emitting layer (undoped ZnSe active layer 4; Fig. 1, col. 7 lines 1 1-12), wherein 
the light-emitting layer (4) is disposed between the n-electrode (5) and the p-electrode (3) so as 
to respectively contact the n-electrode (5) and the p-electrode (3; see Fig. 1) and is formed of an 
ambipolar inorganic semiconductor material (undoped ZnSe, an ambipolar material which can 
transport electrons and holes; col. 7 lines 1 1-12) and has a thickness in a range of 10 nm or more 
and 10 um or less (10 nm; col. 7 lines 11-12), wherein the ambipolar inorganic semiconductor 
material (undoped ZnSe) is selected from the group consisting of (a) a group II-VI compound 
and (b) Zn and at least one element selected from the group consisting of S, Se and Te (i.e. Zn 
and Se), wherein the n-electrode (n type ZnSe) has a work function lower than a conduction band 
edge energy of the ambipolar inorganic semiconductor material (undoped ZnSe), and wherein 
the p-electrode (p type ZnSe) has a work function higher than the conduction band edge energy 
of the ambipolar inorganic semiconductor material (undoped ZnSe; this relationship of work 
functions and conduction band edge energy is intrinsically satisfied as the three layer structure of 
p-ZnSe/undoped_ZnSe/n-ZnSe with undoped ZnSe as the active layer is exactly the same as the 
examples shown in the second paragraph of page 25 of the instant application). 
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Response to Arguments 

34. Applicant's amendments, filed 07/03/2009, overcome the objections to drawings, claims 
4-7, double patenting, and the rejections to claims 1-2, 4-9, 12, and 13-15 under 35 U.S.C. 1 12. 
The objections to drawings, claims 4-7, double patenting, and the rejections to claims 1-2, 4-9, 
12, and 13-15 under 35 U.S.C. 1 12 have been withdrawn. The rejection to claims 1 1 under 35 
U.S.C. 112 still stands because claim 1 1 is not amended to overcome the rejection. 

35. Applicant's arguments with respect to claims 1 have been considered but are moot in 
view of the new ground(s) of rejection. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Hsin-Yi (Steven) Hsieh whose telephone number is 571-270- 
3043. The examiner can normally be reached on Monday to Friday. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Lynne A. Gurley can be reached on 571-272-1670. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Lynne A. Gurley/ 

Supervisory Patent Examiner, Art Unit 
2811 

/Hsin-Yi (Steven) Hsieh/ 
Examiner, Art Unit 28 1 1 
12/15/2009 



